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Abstract: Urban green spaces provide important recreational, social and psychological benefits
to stressed city residents. This paper aims to understand the importance of parks for visitors. We
focus on Delhi, the world’s second most populous city, drawing on 123 interviews with park visitors
in four prominent city parks. Almost all respondents expressed the need for more green spaces.
Visitors valued parks primarily for environmental and psychological/health benefits. They had
limited awareness of biodiversity, with one out of three visitors unable to identify tree species and one
out of four visitors unable to identify animal species frequenting the park. Most of the daily visitors
lived within 0.5 km of these parks, but a small fraction of visitors traveled over 10 km to visit these
major parks, despite having smaller neighbourhood parks in their vicinity. This study demonstrates
the importance of large, well-maintained, publicly accessible parks in a crowded city. The results can
help to better plan and design urban green spaces, responding to the needs and preferences of urban
communities. This research contributes to the severely limited information on people’s perceptions
of and requirements from urban nature in cities of the Global South.
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1. Introduction
With the increasing number of people living in urban areas, there are large-scale impacts on the
sustainability of urban systems, impacting their biophysical and ecological components and eventually
reducing human capacity for wellbeing. Increased urbanization and the consequent loss of green cover
has been linked to reduced ground water recharge [1], degradation of water bodies [2], decreased
biodiversity due to habitat loss and fragmentation [3–6], pollution [7], modification of rainfall [8–10]
and urban warming [11–14].
Urban green spaces can increase resilience and reduce vulnerabilities to urbanization. Vegetation
in urban areas contributes positively towards ecological heath in an urban system. Green spaces
in urban areas provide ecosystem services [15] and recreational venues for diverse users [16,17].
Family recreation promotes the overall quality of family life and helps its members to develop life-long
skills and values [18,19]. People staying close to nature are able to form stronger connections to nature,
deriving both physical and psychological health benefits [20–24]. Urban green spaces facilitate social
interaction and promote social cohesion, fostering a sense of place and belonging [25–27].
Various socio-demographic and environmental drivers of outdoor recreation have been identified
by Bell et al. [28]. Proximity to recreational areas and parks is normally related to higher physical
activity and healthier communities [29], and people derive health benefits [19]. The amount, quality
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and distance to urban recreation areas and green space affect the uses of green space by citizens
to satisfy their daily recreational needs [30,31]. Proximity to urban green spaces thus tends to increase
housing prices [32–34]. Some residents are also willing to pay for the use of urban green spaces
for the derived benefits [35,36].
Thus, there are a growing number of studies on the environmental implications of urbanization
and the benefits of urban nature. The greatest challenge lies in managing urban green spaces well,
through the successful framing and implementation of environmental policies for sustainable urban
nature. This would also help with the augmentation of public trust in the decision making process.
Planning and management of urban nature is effective when it considers the diversity of knowledge
of the public and stakeholders and the understanding and consideration of the user opinions,
preferences, and attitudes towards conservation [37]. Peoples’ perception and preferences for urban
nature tend to vary from time to time and tend to be site specific. Hence, case studies are vital to bring
out the local differences [38].
Most of the research on the use and importance of urban green spaces has been conducted in
North America, Europe, and Australia [39–44]. There are also a growing number of studies from South
East Asia [45–51]. A knowledge gap exists in terms of perception, provision and access to green space
in Asia and specifically in India. This study attempts to fill this gap by understanding the relationship
between park visitors and green spaces in the megapolis of Delhi. The objectives of the study
are to (i) analyze the main uses of urban parks by different population groups; (ii) evaluate differences
in the perception of different population groups of the quality of nature; and (iii) analyze distance to
the green space and the relationship between distance to the green space and frequency of its use.
2. Materials and Methods
2.1. Study Area
The study sites are located in the heart of the National Capital Territory of Delhi (NCTD).
Delhi is a rapidly expanding city with a high-density built-up area in the city centre and urban
sprawl towards its periphery [52]. Delhi has a number of parks and gardens, spread over about
8000 hectares in various locations all over Delhi [53]. Administratively, the NCTD is divided into
nine districts and 27 administrative sub-divisions or tehsils. The NCTD is administered by three
local bodies; (i) the New Delhi Municipal Council (NDMC); (ii) the Delhi Cantonment Board
(DCB); and (iii) the Municipal Corporation Delhi (MCD). New Delhi district has a population
of 179,112 [54]. The British architect Edwin Lutyens designed the capital city of New Delhi, popularly
known as Lutyens’ Delhi, following a geometrical plan with large open green spaces and wide roads
oriented along the main directions of the compass [55]. The NDMC administrative area corresponds
to the New Delhi district. New Delhi district is the central and greenest part of the National Capital
Territory of Delhi, which is now ‘an oasis of nature in the midst of a vast urban desert’ [56]. The large
number of avenue trees, large parks, ‘colony parks’, green roundabouts, and bungalow gardens
in Lutyens’ Delhi shape the ecological and cultural character of this region, which ‘nestles under
a canopy of green’ [56]. Parks and green spaces in New Delhi are maintained by different authorities,
including the New Delhi Municipal Council (NDMC), Central Public Works Department (CPWD),
Delhi Development Authority (DDA), and the Archaeological Survey of India (ASI). New Delhi is the
most popular recreational area in Delhi [57]. Due to its historical and archaeological importance and it
being the capital of India, New Delhi attracts people from diverse cultures and backgrounds from all
over Delhi as well as India and abroad [57]. New Delhi thus represents an ideal locale for studying
peoples’ perceptions of urban green space in a crowded expanding city.
Within the New Delhi district, four large parks (Figure 1) managed by four different authorities
were selected for study. The parks are (a) Buddha Jayanti Smarak Park (BJSP); (b) Lodhi Garden (LG);
(c) Bhuli Bhatiyari Park (BBP), and (d) Safdarjung’s Tomb (ST).
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The Lodhi Garden (Figure 2b), having an area of 90 acres, is located in the southern part
of the New Delhi district. This garden contains monuments established by the Sayyids and Lodhis
between 15th and 16th century [59]. The park was developed during the British Period and was
inaugurated by Lady Willingdon in the year 1936. The park was initially named Lady Willingdon Park. J.
A. Stein and Garrett Eckbo redesigned the park in 1968 [59]. It is free for all visitors from 6:00 a.m. to
7:00 p.m. The monument is protected by the Archeological Survey of India (ASI) and the garden is
maintained by the New Delhi Municipal Council (NDMC).
Safdarjung’s Tomb (Figure 2c) has an enclosed garden around the tomb of Mirza Muqim Abul
Mansur Khan, who was popularly known as Safadarjung. The monument and the garden premises are
maintained by the ASI. The 32 acre garden is a Persian style or Charbagh Garden laid out in the form
of four squares with wide foot paths and water tanks, which have been further subdivided into
smaller squares. This is a historical funerary garden remodeled into a public park and the ASI
took up the horticultural improvement of the tomb in 1918–19 [60]. There is a nominal entry fee
for the garden and it remains open all days of the week from 7:00 a.m. to 5:00 pm
Bhuli Bhatiyari park (Figure 2d) is located in the northern part of the district and also forms
a part of the ridge. Emperor Firuz Shah (1351–88) of the Tughlaq dynasty had built a hunting lodge
named Bhuli-Bhatiyari-ka-Mahal (palace). In 1989, this place was developed as an ideal tourist
location by the Delhi Tourism Development Corporation [61]. The remnants of the palace are protected
by the ASI, and the park of 60 acres is maintained by the Delhi Development Authority (DDA). Entry
is free, and the park remains open all days from sunrise to sunset.
2.2. Methodology
Except for Safdarjung’s tomb, entry to the other three parks in the study area is free for visitors,
hence the park administration does not maintain entry records of park visitors. Due to the
non-availability of visitor records and to maintain parity in the sampling methodology amongst
the parks, it was not possible to apply a simple random sampling technique to draw a true probability
sample for the study [62]. Before beginning interviews, we conducted on-site observations of visitors
to the park and activities taking place within the boundaries of the park. Due to security concerns,
which are considerable in isolated locations in Delhi, we conducted interviews in frequently visited
areas and not in the interior parts of the park, where visitors were fewer. We had an overall target
of approximately 250 interviews across four parks and therefore decided to conduct interviews [63]
with all visitors until the desired number of 60 per park was reached. Although the target
of 60 interviews is admittedly not derived from a statistical estimate of sample size, we found that
the responses did not vary appreciably after this point, which gave us confidence that the responses
we received were representative of the majority of the visitors to the park. The interviews were
conducted face to face, on weekends, weekday evenings, and other times when visitors were in large
numbers, thereby sampling across the representation available of gender, education, and professional
background. The survey was conducted on site by the lead author, both in English and Hindi. One
hundred and twenty-three interviews were carried out in Buddha Jayanti Smarak park (n = 26), Lodhi
garden (n = 28), Safdarjung’s tomb (n = 32), and Bhuli Bhatiyari park (n = 37). Other researchers have
used a similar or lesser number of interviews to study visitor perceptions and have drawn inferences
from them. D’Souza and Nagendra [64] conducted 63 interviews of lake visitors, while Tucker et al. [63]
and Krenichyn [65] interviewed 82 and 41 park visitors, respectively. The sample size of 123 had
a maximum standard error of 0.045. The acceptable margin of error is 5%; thus a sample size that
achieves standard errors lower than 0.05 is acceptable [66]. A total of nine visitors did not respond
to the survey (Buddha Jayanti Smarak park = 2; Lodhi garden = 2; Safdarjung’s tomb = 4, and Bhuli
Bhatiyari park = 1). Amongst the non-respondents, three were female and six were male; the estimated
age of four respondents was below 25, while two of them were above 60 years of age.
Visitors were approached for participation and informed that the purpose of the survey was
to access the environmental awareness of the visitors and the distance to the park. It took five to seven
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minutes for the visitors to answer the questionnaire and ensure that it reflected their immediate
experience. The surveys were conducted both on weekdays and weekends, in the mornings between
8:30 a.m. and 10 a.m. to collect views of morning walkers and in the evenings from 5 p.m. to 6 p.m.
for other respondents. Five visits each were made to Buddha Jayanti Smarak park and Lodhi garden,
followed by seven visits each to Safdarjung‘s tomb and Bhuli Bhatiyari park to conduct interviews.
The response formats were either open, in ranking scale, or closed (dichotomous, multiple
choices, likert scale). Nineteen questions gauged the visitor‘s views on the quality of the park, uses
of green space, environmental awareness, and distance to the green space (Table 1). Demographic
and other information about the respondents were also collected, which included their name, age,
gender, educational status, means of livelihood and information about companions. While it was
a discretionary response, ‘name’ helped in developing a familiarity, rapport, and a humane connection
with the respondent. The authors prepared a questionnaire containing a set of questions assessing park
visitors’ environmental awareness, main uses of green space, perception of the quality of the parks
and distance to the parks, based in part on similar studies elsewhere [67–70]. The questionnaire was
initially tested with a small group of park visitors before administering it to visitors to the four parks.
This helped in further refining the questionnaire so that it ensured that the participants understood
the questions uniformly and they were easily able to provide data for fulfilling the aim of the study. The
visitor responses were further categorized for the ease of analysis. The distances of the closest park near
the respondents’ residences have been categorized into four classes (<0.5 km; 0.5–1 km; 2–5 km; and
>5 km). The distances travelled by the respondents to visit the parks have been categorized into five
(<0.5; 0.5–1 km; 1–4 km; 5–10 km; and >10 km) classes. The frequency of park visits has been grouped
into six (everyday; several times a week; weekly; monthly; half yearly; yearly; and first time) classes.
Thereafter, qualitative data analysis and interpretation of people’s perception was carried out, which
was then associated with the potential predictors or group dependent variables (gender, age, education,
occupation, and companion). ANOVA and t tests [71] were used to examine the relationships between
the variables.
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Table 1. Green spaces and quality of urban life.
Criterion Description Groups of Questions on Survey Type of Response Role
Environmental Awareness
Pro–environmental attitude
tends to shape
ecological behaviour.
Do you have plants at home? Dichotomous (Yes/No)
To assess the environmental
awareness of the visitors.
Do you feel the need for more green
spaces/parks? Dichotomous (Yes/No)
Do you take part in protecting
nature and how? Dichotomous (Yes/No) and open
What plant and animal species have
you noticed in this park? Open
Main uses of green space
The use of green space reflects
the benefits the visitors
cherish from nature.
What are the uses of green spaces? Open What aspects the visitorsvalue most in green space.
Quality of nature
Urban green spaces should
approach levels of ecological
and environmental quality
desired by visitors
What is your assessment of the
quality of this park?
Likert scale (i. Very good; ii. Good;
iii. Satisfactory; iv. Bad; v. Very bad)
Satisfaction level of the
visitors with the parks and
their preferences.How do you think this park can
be improved so that more people
come here?
Open
What are the changes in plants and
animal species over time? Open
Distance to the green
space and frequency
of use
The green space should
be easily accessible, i.e.,
within walking distance of
the communities.
How close do you stay to the park? Open To determine the distance
to the green space.How often do you visit this park? Open
How far is the closest park from
your place of residence? Open
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3. Results
3.1. Social Characteristics of the Visitors
As per the 2011 census, the density of population of the New Delhi district is 4057 persons/km2.
About 54% of the population is male and 46% is female [54]. Most respondents (N = 123) in the survey
were male (57%; n = 70). The greatest (58%; n = 71) number of respondents were between
25 to 55 years old, followed by the age group above 55 years (25%; n = 31). About 77% (n = 95)
have received university-level education. The majority was employed (44%; n = 54), and 22 % (n = 27)
were self-employed in business. Homemakers, retired people, and unemployed people constitute
the ‘at home’ category and account for 24% (n = 30) (Table 2). A majority (54%) of the respondents visit
the park with family, followed by those visiting alone.
Table 2. Overall socio-demographic characteristics.
Socio-Demographic Characteristics Percentage Number
Gender
Male 57% 70
Female 43% 53
Age
<25 years 17% 21
25–55 years 58% 71
>55 years 25% 31
Occupation
Self-employed/business 22% 27
Service 44% 54
Student 10% 12
At home 24% 30
Education
Under graduates 23% 28
Graduates 56% 69
Post graduates 21% 26
Companion
Alone 25% 31
Family 54% 66
Friends 21% 26
3.2. Environmental Awareness of the Users
A positive attitude of the respondents at all parks towards green spaces was found. The visitors
were asked whether they had ‘plants at home’. About 57% of the visitors had plants at home. More
than 95% respondents felt that there is ‘need for more green spaces/parks’. Environmental awareness
and perception is also reflected in the level of participation in conserving nature. More than 63%
of the respondents ‘took part in protecting nature’. In comparison to the older age groups, fewer young
adults (18%) took part in nature conservation measures (p = 0.043) (Table 3). The participants did
it either by planting and nurturing trees at home or in the parks (43%), as a part of school/college
curriculum (11%), making people aware of the usefulness of the green spaces (11%), asking people
not to harm trees (13%), by being a member of some green groups or by making monetary
contributions towards the protection and maintenance of the garden/parks (10%), or by not littering
and segregating wastes, recycling, and refraining from using polyethylene carry bags (12%). Even
though the visitors were not asked why they don’t take part in the conservation of nature, 16% of the
visitors spontaneously cited ‘lack of time’ as a reason. Amongst all age groups, a significant proportion
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(p = 0.004) of the younger (<25 years) visitors took part in nature conservation as a part of a school
curriculum. The overall visitors on average could recognize 1.79 plant species and 1.80 animal species
in the parks. Knowledge of plants and animal species was analysed with relation to socio-demographic
factors, namely gender, age, education, occupation, and companion (Table 3). More than 30%
of the visitors to the parks could not identify any plant species, while 21% of the visitors could
not name any animal species in the park (Figure 3). It was also seen that 27% and 17% visitors could
name at least two plant and animal species respectively. No significant variation was found between
the socio-demographic variables in terms of (a) total number of identified species; (b) plant species; and
(c) animal species. Even though insignificant, the average number of species identified by graduates
and undergraduates is 3.5, but postgraduates tend to identify a higher number (4.3) of species in the
parks. Visitors taking part in activities related to the protection of nature tend to identify more species
in the park (p < 0.005).
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Table 3. Differences in environmental awareness mong different socio-demographic groups.
Socio-Demographic Variables Took Part in
Nature Conservation
Average Number of
Species Identified
Plants Animal Total
Gender
Male (n = 70) 53% (41) 1.54 1.76 3.30
Female (n = 53) 47% (37) 2.11 1.84 3.96
P (T-test) 0.30 0.07 0.23 0.32
Age groups
<25 years (n = 21) 18% (14) 1.71 1.48 3.19
25 to 55 years (n = 71) 50% (39) 1.82 1.90 3.72
>55 years ( 31) 32% (25) 1.77 1.7 3.55
P (ANOVA) 0.04 * 0.97 0.51 0.71
Education
Under graduation (n = 28) 22% (17) 1.75 1.79 3.54
Graduation (n = 69) 51% (40) 1.67 1.68 3.35
Post-graduation (n = 26) 27% (21) 2.15 2.12 4.27
P (ANOVA) 0.12 0.43 0.44 0.28
Occupation
Business/Self-employed (n = 27) 23% (18) 1.93 2.04 3.96
Service (n = 54) 36% (28) 1.48 1.69 3.17
Students (n = 12) 10% (8) 2.58 1.75 4.33
At home (n = 30) 31% (24) 1.90 1.80 3.70
P (ANOVA) 0.08 0.16 0.80 0.36
Companion
Alone (n = 31) 26% (20) 1.77 1.74 3.52
Family (n = 66) 50% (39) 1.68 1.89 3.58
Friends (n = 26) 24% (19) 2.08 1.62 3.69
P (ANOVA) 0.46 0.58 0.70 0.97
* p < 0.05.
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The neem tree (Azadirachta indica) and sacred peepal tree (Ficus religiosa) were the most frequently
named plants, and peacocks (Pavocristatus) and dogs (Canis lupus familiaris) were the frequently
identified animal species (Table 4).
Table 4. Most frequently identified plant and animal species in the parks by the visitors.
Flora Fauna
Neem (Azadirachta indica) 44 (33%) Peacock (Pavo cristatus) 31 (17%)
Peepal (Ficus religiosa) 17 (13%) Dogs (Canis lupus familiaris) 25 (14%)
Keekar (Prosopis juliflora) 16 (12%) Swan (Cygnus atratus) 24 (13%)
Jamun (Syzygium cumini) 15 (11%) Crow (Corvus splendens) 20 (11%)
Palm (Arecaceae sp.) 11 (8%) Parrot (Psittacula krameri) 20 (11%)
Ashoka (Saraca asoca) 7 (5%) Squirrel (Funambulus pal) 18 (10%)
Mango (Mangifera indica) 6 (5%) Pigeons (Columba livia domestica) 14 (8%)
Amla (Phyllanthus emblica) 6 (5%) Butterflies (Rhopalocera) 12 (7%)
3.3. Main Uses of Green Space as Ascertained by Different Population Groups.
The analysis of peoples’ perception of uses of green spaces reflects their demands and
needs/expectations from green spaces. The respondents were asked about the uses of green space.
The visitors’ responses were varied. They are categorized into five groups to give us a better
understanding of how people value the urban green spaces. The first group, ‘social and recreational
benefits’ comprises of benefits like ‘recreation’, ‘aesthetics’, ‘social bonding’, and ‘meeting friends’.
‘Mental peace’, ‘spiritual benefit’, ‘connect to nature’, ‘relaxation’, ‘good for eyes’, ‘longevity’, and
‘health benefits’ constitute the second category of ‘psychological and health benefits’. ‘Protection of the
environment’, ‘oxygen generation’,’ pollution control’, ‘reduction of global warming’, ‘fresh air and
breeze’, ‘shade’, and ‘cooling’ have been grouped together to form the third category, ‘environmental
benefits’. The fourth group includes ‘biodiversity benefits’. The fifth category, ‘other benefits’ comprises
of ‘economic benefits’, ‘furniture’, ‘fruits’, and ‘environmental education’.
About 87% respondents said that passive use for ‘environmental benefits’ constitutes the main use
of urban green spaces, followed by ‘psychological and health benefits’ (68%), and about 45% and 13%
state that green spaces are important for ‘social and recreational’ purposes and ‘biodiversity benefits’,
respectively (Figure 4).
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Figure 4. Uses of green space.
There was considerable variation in the perception of green space use between visitors from
different age groups (Table 5). Older visitors (>55 years) valued green spaces more for ‘environmental
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benefits’ (p < 0.05) than younger visitors. Younger (<25 years) visitors (33%) were less aware
of the ‘psychological and health benefits’ (p = 0.0005) than other age groups. However, younger
(<25 years) visitors were more aware of the ‘other benefits’of green space use than the two older
age groups. Perception of uses of green space also varied significantly amongst different education
groups (p = 0.01), occupation groups (p = 0.003), and companion groups (p = 0.01). Postgraduates (92%)
appreciated the ‘psychological and health benefits’ of urban green space more than graduates and
undergraduates. Students (25%) and visitors with friends (42%) did not appreciate the ‘psychological
and health benefits’ of urban nature as much as other groups.
Table 5. Uses of green space by various socio-demographic groups.
Socio-Demographic Groups Social andRecreational Benefits Environmental Benefits
Psychological and
Health Benefits Biodiversity Benefits Other Benefits
Gender
Male (n = 70) 44% (31) 87% (61) 71% (50) 10% (7) 6% (4)
Female (n = 53) 45% (24) 87% (46) 64% (34) 17% (9) 15% (8)
P (T-test) 0.91 0.95 0.39 0.27 0.1
Age groups
<25 years (n = 21) 43% (9) 86% (18) 33% (7) 24% (5) 24% (5)
25 to 55 years (n = 71) 45% (32) 83% (59) 76% (54) 13% (9) 8% (6)
>55 years (n = 31) 45% (14) 97% (30) 74% (23) 6% (2) 3% (1)
P (ANOVA) 0.98 0.02 * 0.0005 ** 0.19 0.04 *
Education
Under graduation (n = 28) 46% (13) 79% (22) 61% (17) 11% (3) 21%(6)
Graduation (n = 69) 45% (31) 93% (64) 62% (43) 14% (10) 7% (5)
Post-graduation (n = 26) 42% (11) 81% (21) 92% (24) 12% (3) 4% (1)
P (ANOVA) 0.95 0.1 0.01 * 0.86 0.05
Occupation
Business/Self-employed (n = 27) 59% (16) 93% (25) 78% (21) 11% (3) 11% (3)
Service (n = 54) 41% (22) 81% (44) 67% (36) 11% (6) 7% (4)
Students (n = 12) 50% (6) 83% (10) 25% (3) 25% (3) 25% (3)
At home (n = 30) 33% (10) 93% (28) 80% (25) 13% (4) 7% (2)
P (ANOVA) 0.231 0.339 0.003 * 0.629 0.281
Companion
Alone (n = 31) 52% (16) 77% (24) 74% (23) 13% (4) 13% (4)
Family (n = 66) 42% (28) 91% (60) 76% (50) 12% (8) 8% (5)
Friends (n = 26) 42% (11) 88% (23) 42% (11) 15% (4) 12% (3)
P (ANOVA) 0.68 0.18 0.01 * 0.91 0.54
* p < 0.05; ** p < 0.01.
3.4. Quality of Nature
The respondents were asked the question ‘What is your assessment of the quality of this park?’.
About 49% male and 38% female respondents found the quality of the park to be good (Figure 5).
The perception of quality of nature varied significantly in terms of gender and occupational groups
(Table 6). Only the females (100%) considered the parks to be ‘bad’ (p < 0.0001). However very few
(3%) students considered the parks to be ‘very good’ (p = 0.004). The perception of quality of nature
also varied according to the frequency of visits. A significant proportion (65%) of first time visitors
considered the parks to be good (p = 0.02). The respondents were then asked ‘How do you think this
park can be improved so that more people come here?’. About 33% of respondents wanted biodiversity
improvements in the park, including an increase in the number of trees and flowering plants and
more birds. A majority (66%) of the respondents would like infrastructural improvements, ranging
from better security and accessibility to the provision of separate play areas for children and increased
advertisement of the park. Twenty-six percent of the visitors who consider the park to be very good
do not suggest any further improvements (p < 0.001). Visitors’ expectations for park improvement did
not vary across different socio-demographic groups (Table 6).
Land 2017, 6, 27 11 of 23
Table 6. Quality of nature and expected improvements by different socio-demographic groups.
Socio-Demographic Groups Quality of Nature Expected Improvements
Very Good Good Satisfactory Bad Not Required Biodiversity Infrastructural
Gender
Male (n = 70) 59% (24) 63%(34) 46% (12) 0% (0) 62% (10) 54% (20) 60% (51)
Female (n = 53) 41% (17) 37% (20) 54% (14) 100% (2) 38% (6) 46% (17) 40% (34)
P (T-test) 0.46 0.42 0.11 <0.0001 * 0.23 0.39 0.28
Age groups
<25 years (n = 21) 10% (4) 18% (10) 23% (6) 50% (1) 14% (2) 16% (6) 15% (13)
25 to 55 years (n = 71) 61% (25) 56% (30) 58% (15) 50% (1) 43% (7) 68% (25) 59% (50)
>55 years (n = 31) 29% (12) 26% (14) 19% (5) 0% (0) 43% (7) 16% (6) 26% (22)
P (ANOVA) 0.30 0.90 0.57 0.41 0.19 0.28 0.74
Education
Under graduation (n = 28) 10% (4) 30% (16) 31% (8) 0% (0) 13% (2) 30% (11) 22% (19)
Graduation (n = 69) 63% (26) 57% (31) 38% (10) 100% (2) 62% (10) 54% (20) 57% (48)
Post-graduation (n = 26) 27% (11) 13% (7) 31% (8) 0% (0) 25% (4) 16% (6) 21% (18)
P (ANOVA) 0.05 0.08 0.12 0.46 0.58 0.42 0.99
Occupation
Business/Self-employed (n = 27) 39% (16) 15% (8) 12% (3) 0% (0) 25% (4) 16% (6) 22% (19)
Service (n = 54) 34% (14) 56% (30) 35% (9) 50% (1) 44% (7) 54% (20) 44% (37)
Students (n = 12) 3% (1) 11% (6) 15% (4) 50% (1) 0% (0) 6% (2) 12% (10)
At home (n = 30) 24% (10) 18% (10) 38% (10) 0% (0) 31% (5) 24% (9) 22% (19)
P (ANOVA) 0.004 * 0.08 0.11 0.23 0.54 0.39 0.66
Companion
Alone (n = 31) 27% (11) 28% (15) 19% (5) 0% (0) 31% (5) 27% (10) 25% (21)
Family (n = 66) 56% (23) 50% (27) 58% (15) 50% (1) 56% (9) 57% (21) 54% (46)
Friends (n = 26) 17% (7) 22% (12) 23% (6) 50% (1) 13% (2) 16% (6) 21% (18)
P (ANOVA) 0.74 0.76 0.73 0.52 0.63 0.68 0.98
* p < 0.01.
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3.5. Distance to Green Space and Frequency of se
For about 36% of the respondents, t parks were closest to their place of resid nce.
The number of total visitors t t s rveyed park tends to incr ase with the distance of place
of residence fro the parks. Only 7% of the visitors to the surveyed parks come from a distance
of <0.5 km, while the majority of the visitors travelled more than one km from their place of
residence to visit the surveyed parks. Especially, 33% of the visitors travelled more than 10 km
to from their place of residence to visit the parks (Figure 6). There was not much variation in the
distance travelled by the respondents to visit the parks from their place of residence in terms of gender,
education, and companion (Table 7). However there was significant variation amongst different
age and occupation groups. About 13% of older visitors traveled more than 10 km from their place
of residence to visit the park (p = 0.008), whereas 58% of younger adults (25–55 years) visited parks
located at a distance beyond 10 km from their place of residence. In comparison to student visitors
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(8%), a greater proportion of business and self-employed (37%) people traveled 5 to 10 km from their
place of residence to visit parks (p = 0.034).
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Table 7. Distance travelled by different socio-demographic groups to visit surveyed parks.
Socio-Demographic Groups Distance to the Surveyed Park from Place of Residence
<0.5 km 0.5 to 1 1 to 4 km 5 to 10 km >10 km
Gender
Male (n = 70) 62% (5) 67 ( 62% (24) 59% (16) 48% (19)
Female (n = 53) 38% (3) 33% (3) 38% (15) 41% (11) 52% (21)
P (T-test) 0.21 0.07 0.35 0.40 0.23
Age groups
<25 years (n = 21) 25% (2) 11% (1) 10% (4) 8% (2) 30% (12)
25 to 55 years (n = 71) 63% (5) 56% (5) 57% (22) 59% (16) 58% (23)
>55 years (n = 31) 12% (1) 33 (3 33% (13) 33% (9) 12% (5)
P (ANOVA) 0.65 0.79 0.22 0.25 0.008 *
Education
Under graduation (n = 28) 25% (2) 11% (1) 18% (7) 26% (7) 27% (11)
Graduation (n = 69) 38% (3) 45% (4) 56% (22) 59% (16) 60% (24)
Post-graduation (n = 26) 37% (3) 44% (4) 26% (10) 15% (4) 13% (5)
P (ANOVA) 0.45 0.19 0.57 0.65 0.25
Occupation
Business/Self-employed (n = 27) 25% (2) 0% (0) 28% (11) 37% (10) 10% (4)
Service (n = 54) 50% (4) 67% (6) 49% (19) 22% (6) 48% (19)
Students (n = 12) 0% (0) 0% (0) 8% (3) 8% (2) 17% (7)
At home (n = 30) 25% (2) 33% (3) 15% (6) 33% (9) 25% (10)
P (ANOVA) 0.82 0.21 0.33 0.034 * 0.05
Companion
Alone (n = 31) 13% (1) 33% (3) 33% (13) 22% (6) 20% (8)
Family (n = 66) 62% (5) 45% (4) 46% (18) 70% (19) 50% (20)
Friends (n = 26) 25% (2) 22% (2) 21% (8) 8% (2) 30% (12)
P (ANOVA) 0.70 0.82 0.35 0.08 0.23
* p< 0.05.
About 24% of the respondents visited these parks daily, while 28% were first time visitors.
The majority (63%) of the daily users resided within 0.5 km of the surveyed parks, and only 10%
lived beyond a distance of 10 km from the parks. There was significant variation in the frequency
of green space use in terms of gender, education and companion (Table 8). A greater proportion of male
respondents (71%) visited the parks several times a week than the females (p = 0.03). In comparison
to the older age groups, a very small proportion (7%) of younger visitors visited the parks everyday
(p = 0.012). Fifty-two percent of the visitors preferred to visit the park alone every day (p = 0.001).
About 76% of the ‘first time’ visitors preferred to visit the park with family (p = 0.004), a greater
proportion of these being graduates (47%) (p = 0.037).
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Table 8. Frequency of visits to the surveyed parks by different socio-demographic groups.
Frequency of Visits
Socio-Demographic Groups Everyday Several Timesa Week Weekly Monthly
Half
Yearly Yearly First Time
Gender
Male (n = 70) 62% (18) 71% (12) 68% (15) 45% (5) 50% (4) 50% (1) 44% (15)
Female (n = 53) 38% (11) 29% (5) 32% (7) 55% (6) 50% (4) 50% (1) 56% (19)
P (T-test) 0.29 0.03 * 0.07 0.05 0.15 0.15 0.11
Age groups
<25 years (n = 21) 7% (2) 0% (0) 23% (5) 36% (4) 38% (3) 0% (0) 20% (7)
25 to 55 years (n = 71) 48% (14) 76% (13) 45% (10) 55% (6) 62% (5) 100% (2) 62% (21)
>55 years (n = 31) 45% (13) 24% (4) 32% (7) 9% (1) 0% (0) 0% (0) 18% (6)
P (ANOVA) 0.012 * 0.10 0.44 0.15 0.12 0.48 0.47
Education
Under graduation (n = 28) 21% (6) 12% (2) 4% (1) 36% (4) 25% (2) 0% (0) 38% (13)
Graduation (n = 69) 48% (14) 53% (9) 73% (16) 55% (6) 75% (6) 100% (2) 47% (16)
Post-graduation (n = 26) 31% (9) 35% (6) 23% (5) 9% (1) 0% (0) 0% (0) 15% (5)
P(ANOVA) 0.33 0.23 0.07 0.41 0.31 0.46 0.04 *
Occupation
Business/Self-employed (n = 27) 28% (8) 29% (5) 27% (6) 18% (2) 25% (2) 0% (0) 12% (4)
Service (n = 54) 45% (13) 53% (9) 28% (6) 46% (5) 25% (2) 50% (1) 53% (18)
Students (n = 12) 3% (1) 0% (0) 18% (4) 9% (1) 38% (3) 0% (0) 9% (3)
At home (n = 30) 24% (7) 18% (3) 27% (6) 27% (3) 12% (1) 50% (1) 26% (9)
P(ANOVA) 0.56 0.37 0.26 0.99 0.05 0.76 0.36
Companion
Alone (n = 31) 52% (15) 23% (4) 27% (6) 0% (0) 25% (2) 50% (1) 9% (3)
Family (n = 66) 31% (9) 65% (11) 46% (10) 64% (7) 25% (2) 50% (1) 76% (26)
Friends (n = 26) 17% (5) 12% (2) 27% (6) 36% (4) 50% (4) 0% (0) 15% (5)
P (ANOVA) 0.001 ** 0.53 0.66 0.10 0.10 0.63 0.005 **
* p < 0.05; ** p < 0.01.
Only 16% of the respondents had a neighbourhood park within 0.5 km of their residence, while
more than 44% respondents had parks located at a distance greater than 2 km from their residence
(Figure 7).
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the nearest park was within easy reach (<0.5 km) to most visitor , their preference was for visiting th
s rveyed parks, possibly because these represent large, well-maintained, and attractive green sp ces.
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Visitors to the parks have been categorized into seven categories based on their frequency of visit
to the park (Figure 9). The proportion of the daily visitors to the surveyed parks tends to decrease as
the distance to the park increases. A majority (63%) of the respondents staying within 0.5 km of the
park visited the park daily (p < 0.01), while this proportion decreases to 10%, for those who covered
more than 10 km daily. There was also significant variation in the frequency of visits and distance
to the surveyed parks. The large proportion (50%) of first time visitors (p < 0.001) traveled longer
distances (>10 km) to visit the park than the rest of the visitors. The visitors tend to travel 5 to 10 km
on holidays (p < 0.05) to visit surveyed parks. This was again probably because the surveyed parks are
larger than the neighbourhood parks and more attractive.
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4. Discussion
4.1. Visitor Characteristics
It is very important to understand the socio-demographic characteristics of visitors to the park
because personal characteristics, companion, work and living situations tend to determine recreation
activity response [72]. The population of the New Delhi district is thinly spread in comparison
to the National Capital Territory of Delhi. All four surveyed parks are known to be visited by
people from a range of socio-economic backgrounds, Lodhi garden having higher visitation by the
bureaucrats, politicians, wealthier and more influential visitors. Amongst the visitors, it is seen that
a lesser proportion of women visitors visit the park than men, which is probably because women
perceive more constraints to outdoor recreation participation like personal safety concerns, inadequate
facilities and preoccupation with office and household work [73] than men do. A majority of the
respondents had attained university level education, which is in contrary with the study by Jim and
Chen [36] in Guangzhou, China. Most of the visitors were employed, are from the age group of
25 years to 55 years, and probably visit the park to relax and escape the stressful and polluted Delhi
city life. A female, aged 65 said that ‘park ke swach bwatabaran mein humko bahut shanti milti hai aur Dilli
ke dhul aur pradushan se mukti milti hai’, i.e. ‘my mind gets lot of peace in the clean environment of the
park and it also gives respite from the dust and pollution of Delhi’. A lesser proportion of visitors were
from the age group of >55 years. It has been observed in a study of 20 countries, including India [74],
that physical activity declines with age. The visitors were mostly accompanied by family members as
parks are attractive places to do recreational activities with families and contribute to enhanced social
interaction [75]. Single people are reasonably well represented in the study, conforming to the study
by Jim and Chen [36].
4.2. Environmental Awareness of the Users
Environmental awareness is a dynamic process aimed at augmenting our knowledge and
understanding of the environment [76]. The emotional involvement of individuals tends to shape
environmental awareness and attitudes [77]. The association of attitudes and behavior has led
to interest in environmental attitudes as predictors of environmentally based actions and participation
decisions [78]. A pro-environmental attitude is a powerful predictor of ecological behavior [79].
Pro-environmental attitudes tend to be related to resilient faith on honest intentions for species
protection [78]. It was observed that many of the visitors took part in protection of nature, but a lesser
proportion of young adults took part in conservation of nature. On the contrary, a study in Cleveland,
Ohio has shown that older age groups preferred recreation rather than conservation [80]. It has been
observed that young people have a lesser attraction to and interest in nature due to their growing
up in highly urbanized areas and in over protected environments [81]. Most of the respondents who
took park in nature conservation indicate that they were motivated to do so because of environmental
education components in their school educational curriculum. In India, environmental education
was introduced as a compulsory school subject in 2003. Following this, various programs are held
in the schools to impart environmental education to students; for example, trees are planted and
nurtured in the school and within the premises of houses [82]. Hence we find that a significant
number of young adults attribute their participation in nature conservation to the school curriculum.
A study by Kudryavtsev et al. [83] in the Bronx, New York shows that environmental education
enhances environmental stewardship in urban communities. Lack of time is the main hindrance
for not taking part in the conservation of nature in cities, as corroborated in studies by Mowen and
Confer [84]. A study by Qiu et al. [85] shows that ecological knowledge tends to have a positive
influence on a preference for biodiversity. The respondents were able to identify more animals than
plant species in the parks, as also observed in Singapore [69], where the interviewees’ knowledge
of plants was less than their knowledge of animal species. A study by Rupprecht et al. [47] in Brisbane
and Sapporo reveals that the respondents didn’t consider themselves very conversant about local
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nature when it comes to knowledge of wild plants, wild animals, and birds. The people taking part
in the protection of nature tend to identify more species, as observed in Singapore [69], with members
of nature societies tending to identify a greater number of species. The poor knowledge of the plants
and animals of most visitors can be attributed to their limited encounters with nature and learning
opportunities in the urban concrete built environment, which has eventually led to detachment from
and insensitiveness to their natural surroundings [36]. The neem tree and the peacock are more widely
recognized by the visitors than the other plant and animal species in the parks. It is probably because
the neem tree is deeply interwoven with the fabric of Indian culture [86] and widely used for its natural
therapeutic properties in India [87], whereas the peacock, with its distinctive plumage and being the
national bird of India, is easily recognized by the visitors to the parks.
4.3. Main Uses of Green Spaces as Ascertained by Different Population Groups
Studies carried out by Swamy and Devy [88] in Bengaluru show that large urban heritage parks are
much valued for their environmental benefits like ‘regulation of noise and temperature’ and ‘fresh air
and breeze’. A similar pattern of responses can also be observed in our study. ‘Recreation’, ‘aesthetics’
and ‘socializing’ together appear more valued by the respondents in Bengaluru, while in Delhi it is
observed that a much greater proportion of visitors appreciate green space for ‘Psychological and
health benefits’. This can be related to the severe levels of air pollution in Delhi, which has been
described as one of the world’s most polluted cities [89].
The uses of green spaces are not perceived similarly by all individuals in a population. The older
visitors and visitors with higher education tend to appreciate the ‘psychological and health benefits’
of urban green space more than the rest of the population in Delhi. Perceptions tend to vary with
socio-economic and demographic factors, as shown by several different studies [68,90]. In Guangzhou,
China, women are more reluctant to participate in outdoor recreation than men [91]. In Delhi, given
the overall insecurity of women’s safety in public places, women do not access green spaces as much
as men. Women tend to value green spaces for passive recreational activities such as socializing [92].
It is evident that social interaction contributes to better social cohesion [93]. Parks also serve as refuges
for visitors wanting to escape the stress of the city [20,94].
Priego et al.’s [67] study of three countries reveals that people with different social and cultural
backgrounds use and perceive the urban landscape in different ways. Age, gender, education level,
income, retirement status, residential neighbourhood and length of stay tend to influence peoples’
perception [16,91,95–97]. Varied responses to nature have also been noted between communities
varying in race or class [90,98]. However, Qureshi et al. [97] in study in Karachi found no impact of age
group or gender on the behavioural pattern of respondents.
4.4. Quality of Nature
The majority of the visitors are happy with the quality of the park, but only females consider
the parks to be ‘bad’. Thus there is prevalence of negative emotions amongst the female park visitors
in Delhi. The ‘bad’ assessment of the parks may be the outcome of perceived social dangers by the
female visitors [99]. The first time visitors rated the parks to be ‘good’. It is seen that the different
degrees of visitors’ familiarity with the parks also leads to differences in their evaluative appraisal [100].
There is a clear preference for safety, cleanliness and maintenance in the parks, as found in other
studies like one in Los Angeles [101]. Concerns about safety have been voiced by urban residents
in Los Angeles [101] and Hong Kong [96]. Increased maintenance tends to increase the preference and
sense of safety [102]. Visitors prefer promotion and advertisement for parks in order to enhance their
use by the public. A study by Scott and Jackson [103] in Cleveland, Ohio confirmed that improved
promotion encourages park use.
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4.5. Distance to Green Space and Frequency of Use
Smaller distance to green spaces in urban areas is important because it contributes to improved
human health and wellbeing [104] and is also a key planning and management issue [105]. The
surveyed parks are located in the New Delhi district, and visitors come from both the New Delhi
district and places far from the New Delhi district. Only 19% of the total visitors have access to green
spaces within a distance of 500 m. This confirms that the accessibility in terms of the distance to green
space is very low in Delhi in comparison to other countries, where the distance to green spaces is
relatively lower [68,106]. We find that the proportion of visitors increases with distance. It is likely to be
as a result of the attractiveness of large parks. This confirms studies in Perth [40] and Bengaluru [88]
that found that the access to large attractive green spaces is associated with higher level of walking,
and distance alone is not a deterrent. This study finds that younger visitors travel longer distances
than older visitors, and male visitors tend to visit the parks several times a week. Women face greater
constraints to outdoor recreation participation than men [107]. With age and reduced mobility, older
people are reluctant to travel longer distances. This is in congruence with the study by Lo and Jim [96],
in which less mobile retired people were not willing to travel longer distances to visit large parks.
At the same time, students are not very enthusiastic about traveling longer distances to visit the
parks. Studies have shown that the lively social environments of the parks tend to attract students,
and their park use is strongly guided by their friends’ park use [108]. The number of daily visitors
tends to decrease with the increase in distance to the park, which has been corroborated by studies
in Denmark [68] and Belgium [72]. Mowen and Confer [84] stated that shorter distances are critical
for establishing a stronger user base. At the same time, a large proportion of first time and weekly
visitors travel longer distances to visit the surveyed parks because they are larger and more attractive
than their neighbourhood parks [109]. A study by Swamy [88] also established the fact that large
attractive parks tend to attract visitors from far and wide. New Delhi park visitors who visit the parks
every day do so without family and friends. Similarly in Guangzhou [110], single visitors visit parks
regularly, yet a large number of ‘first time’ visitors visit the parks with their family. The surveyed
parks are attractive tourist destinations, and people are motivated to travel to attractive tourist places
as a family as it gives them the opportunity to be together [111].
5. Conclusions
This survey of park visitors in the megalopolis of Delhi aims to understand perceptions of and
expectations from nature in urban communities living in a crowded Indian city. This study adds
to information that can help in the better design of parks in response to peoples’ expectations in Delhi.
It also contributes to the rather limited information on peoples’ perceptions and needs from urban
green spaces in cities in the Global South, in contrast to the relatively greater information available
from cities in Europe and North America [16,67,68], and adds to a small but steadily growing database
of studies from Asia [88,91,97]. Some findings, such as the increased attractiveness of large parks with
more visitors, specifically women and families, due to considerations of safety, may be specific to cities
such as Delhi, with its relatively high rate of crime and insecurity for women. Other findings, such
as the tendency of daily visitors to visit alone but for one-time visitors to visit with family, are trends
that can be seen across other parks. Further research in parks across Delhi and other cities in India
is required to understand the Delhi-specific and India-specific characteristics of the case study and,
consequently, the implications for planning policies in other urban contexts.
In the stressful and polluted city life of Delhi, visitors value urban green spaces most for
the ‘environmental benefits’. Older adults and postgraduate educated visitors especially tend
to appreciate the ‘psychological and health. We also find that the accessibility in terms of distance
to green space is very low in Delhi compared to other cities. Large parks tend to attract more
visitors from further distances, despite their having small neighbourhood parks in the vicinity of their
homes. The visitors want better quality parks with proper maintenance and better infrastructural
facilities like separate play areas for children and better security. There are various barriers to park
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use like lack of time, transport problem, poverty, lack of companion, and safety. Safety represents
a constraint on the use of parks, particularly for women and families and especially in places like Delhi,
where the interior areas of these large parks are often ‘safe havens’ for criminals after sunset [112].
An increased focus on security will help residents to access the parks in greater numbers without
compromising their personal safety. Such measures will be likely to increase the uses of green
space by a diverse mix of gender and age groups. This will ensure socially favourable urban parks
for the wellbeing of the urban community. Public perceptions of green spaces in Delhi throw up an
interesting mix of requirements, with an increased focus on the aesthetic and the environmental benefits
in preference to biodiversity. This study has policy implications for planners and urban designers,
as well as for environmental organizations. The pro-environmental attitude of the respondents is
expressed by the presence of ‘plants at home’, taking part in ‘conservation of nature’, and their
awareness for ‘need for more parks/green spaces’. Due to India’s age-old tradition and culture
of using neem for various purposes, this tree is easily identified by park visitors, but still there is a gap
in the public understanding of biodiversity in Delhi’s parks, with the result that one out of three visitors
cannot name a single plant species, while one out of four visitors were unable to name a single common
animal or insect that they had observed in the park. Further research is required to understand and
take into account the opinion of visitors, capture the views of diverse age, gender, and ethnic-cultural
groups in the planning and designing of urban parks and green spaces. It will be interesting to look
at the differences of perception of the visitors residing in the New Delhi district and visitors to the
New Delhi district. Further analysis combining survey data on socio-economic information with
socio-economic data from the census, based on visitors’ places of residence, is necessary to find out
whether our results hold up for a larger sample of the population and in more recent years. This
will ensure effective plans and designs capable of satisfying the needs of the urban community. The
methodological approach of the study has exportability, and the empirical information obtained
in study has comparability to other Indian cities and cities of the Global South. Given the rapid
urbanization currently underway in India, concomitant with the disappearance of trees, wetlands,
and green spaces, access to parks provides an increasingly rare opportunity for exposure to nature
for many Indian urbanites. This study aims to contribute to an increased focus on the importance
of green spaces in the urban context in India, where the current focus on smart cities [113] threatens
to obscure the importance of low-technology options for improving urban resilience and wellbeing
through a renewed focus on urban green spaces.
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